Background and Objectives: Increasingly, older adults and their families are expected to manage complex conditions with little support. In the case of heart failure (HF), symptom monitoring and management are critical in preventing acute exacerbations and poor clinical outcomes. The current study examined the role of dyadic confidence on engagement in HF care behaviors by patients and their spouses. Research Design and Methods: A cross-sectional design was used to examine 60 couples living with HF. Three dyadic confidence variables were created to represent average level of confidence, gap in confidence, and direction of gap within each couple. A series of multilevel models were used to examine dyadic engagement in HF maintenance, management, and consulting behaviors and the role of dyadic confidence. Results: Patients were significantly more engaged in HF maintenance behaviors than spouses; couples were more collaborative in their engagement in HF management and consulting behaviors. Average level of confidence in the dyad was significantly associated with patient engagement in all three HF behaviors. Spouse engagement was associated with more congruence in confidence and having higher levels of confidence than their partners with HF. Women were significantly more engaged in HF behaviors than men, regardless of role. Discussion and Implications: The study employed a dyadic approach to HF care and a novel approach to confidence. Findings confirm the social nature of confidence and its important role in HF. Clinicians have opportunities to optimize patient outcomes by fostering greater collaboration within couples.
Heart failure (HF) is the fastest growing cardiovascular disorder in the United States, affecting more than 5 million Americans and is the most common reason for hospitalization and rehospitalization among older adults (Heidenreich et al., 2011; Ross et al., 2010) . There are more than 1 million hospital admissions (Koelling, Chen, Lubwama, L'Italien, & Eagle, 2004 ) and 3 million emergency visits for HF in the U.S. annually (Burt & Schappert, 2004) , accounting for 20% of Medicare's hospital payments (Hernandez et al., 2010) . Indeed, the cost of HF is expected to triple in the next 20 years (Heidenreich et al., 2013) as prevalence increases. Those living with HF experience significant symptom burden (Moser, Doering, & Chung, 2005 ) and decreased quality of life (Westlake, Dracup, Fonarow, & Hamilton, 2005) , with only 50% of patients living 5 years postdiagnosis (Roger et al., 2004) .
HF is a clinical diagnosis based on a physical examination and history of symptoms (e.g., dyspnea and fatigue; Yancy et al., 2013) . Symptom severity has been shown to predict clinical event-risk (e.g., hospitalization; Lee, Gelow, et al., 2015; Lee et al., 2010) . Moreover, patients with HF experience considerable variability in their symptoms Webel, Frazier, Moser, & Lennie, 2006) with changes in symptoms being the primary reason patients with HF seek urgent treatment (Adams et al., 2005; Goldberg et al., 2010) . Thus, symptom monitoring and management are critical in preventing acute exacerbations and clinical outcomes and maintaining quality of life.
More than ever, older adults and their family caregivers are expected to manage increasingly complex conditions in the community with minimal guidance and formal support (Riegel, Moser, et al., 2009) . Adults with HF are predominantly aged 65 years and older, often experiencing comorbid conditions (e.g., hypertension, diabetes). HF selfmanagement behaviors (often referred to as self-care; Riegel, Dickson, & Faulkner, 2015) fall on a continuum of daily adherence behaviors, symptom recognition, and symptom response. The model of HF self-care describes a naturalistic decision-making process whereby patients engage in routine daily adherence behaviors such as maintaining fluid volume and monitoring HF symptoms (i.e., maintenance behaviors) and evaluating and managing symptoms when they occur, for example, taking an extra water pill (i.e., management behaviors). Additionally, this work has expanded to incorporate the appropriate contact of providers in response to deteriorating symptoms (i.e., consulting behaviors). Despite the important role of caregivers in the management of HF, the vast majority of HF research has focused on the patient and to a lesser extent the caregiver. The small, but growing, number of dyadic studies suggest HF care dyads engaged in collaborative management experience better outcomes Rohrbaugh, Mehl, Shoham, Reilly, & Ewy, 2008; Sebern & Riegel, 2009 ).
Confidence
Confidence, or self-efficacy, has been theorized to be an important determinant of engagement in health behaviors (Bandura, 1997) and HF care behaviors specifically within the Riegel model (2015) , with many self-management programs including confidence as a defining characteristic (Lorig et al., 1999) . Patient confidence has been associated with greater engagement in HF maintenance and management behaviors and patient outcomes (Lee, Suwanno, & Riegel, 2009; Riegel & Dickson, 2008; Riegel et al., 2011; Salyer, Schubert, & Chiaranai, 2012) , even in the presence of cognitive impairment (Vellone, Pancani, Greco, Steca, & Riegel, 2016) .
Confidence has been positively associated with social support and higher levels of caregiver confidence are associated with greater engagement by both the patient and caregiver in illness management behaviors (Berg et al., 2008; Khan, Stephens, Franks, Rook, & Salem, 2013; Rohrbaugh et al., 2004; Schokker et al., 2011) . Given the greater emphasis on a dyadic perspective of the illness experience (Mavandadi et al., 2014; Moon, Townsend, Whitlatch, & Dilworth-Anderson, 2016) , the current study sought to examine the role of dyadic confidence on the HF care behaviors of both the patient and their spouse. In particular, we draw on the concept of congruence as a way to examine whether couples with greater similarity in their levels of confidence have greater levels of engagement. Congruence is an important element in many dyadic theories, most specifically the theory of coping congruence (Revenson & DeLongis, 2011) , to capture the role of similar versus complementary responses to the illness context.
The current study focuses on incongruence in confidence within the HF couple in two distinct ways-both the absolute magnitude of the gap between patient and spouse and the direction of difference between patient and spouse (e.g., spouse has higher confidence than patient). Including both types of incongruence allows for greater nuance into the role of incongruence and the differing patterns of incongruence that exist within dyads (Moon et al., 2016) . Additionally, our recent work identifying typologies of dyad responses to illness has highlighted the need to include the average level of the phenomenon within dyads when examining the role of incongruence . For example, a couple with an incongruence score of 10 but overall high average confidence of 80 may appear and behave quite differently than a couple with an incongruence score of 10 that has an overall average confidence of 30. By focusing on these three distinct variables-gap or absolute magnitude, direction of difference, and average dyadic confidence-the current study examines whether gap in confidence, who has more confidence, or confidence as a dyadic unit, play a role in HF care behaviors. Blending the largely individual-level Riegel Model of HF self-care (2015) with the concept of congruence (Revenson & DeLongis, 2011) , the current study is the first known to examine the role of confidence within a sample of HF couples on engagement in three distinct HF care behaviors (maintenance, management, and consulting behaviors), controlling for patient age, patient gender, and stage of disease). We hypothesize that (a) couples who are more congruent in confidence will be more engaged in HF care behaviors than couples who are less congruent; (b) couples where spouses report higher levels of confidence than patients will be more engaged in HF care behaviors than couples where patients report higher levels of confidence than spouses; and (c) couples with higher levels of confidence as a unit will be more engaged in HF care behaviors than couples with low levels of confidence as a unit.
Design and Methods

Participants and Procedures
A community-based convenience sample was recruited from a HF clinic at a large academic health center in the U.S. Pacific Northwest. Patients had a confirmed diagnosis of HF for at least 1 year and a spouse/partner willing and eligible to participate in the study. Both patients and spouse/partners were required to be 21 years of age or older, able to read and comprehend English, have access to a telephone or e-mail, and be cresiding (dyads were not required to be married or heterosexual). Exclusion criteria included moderate-severe cognitive impairment, receipt of transplantation or mechanical circulatory support, or diagnosis of an additional terminal illness.
Potentially eligible participants were identified over a 6-month period by study cardiologists involved in the patient's care. The study was briefly described to potential participants by research staff not directly involved in the care of the patient. For couples that were interested and eligible, written and informed consent was obtained. Patients and their spouses were each asked to complete a separate mail survey, which took approximately 30 min to complete. Of the 152 clinic patients initially identified by study cardiologists, 76 were deemed ineligible (e.g., 63% did not live with a spouse or partner) or not interested (5%). Of the remaining 76 couples who were eligible and agreed to hear about the study, 64 couples consented to be in the study. Sixty couples had available data for the current analyses. The study was approved by the institutional review board at Oregon Health and Science University.
Measures
Engagement in HF Care
Three types of engagement in HF care were measuredmaintenance behaviors, management behaviors, and consulting behaviors. Patient and spouse caregiver engagement in maintenance and management behaviors were measured using two subscales of the Self-Care of Heart Failure Index v.6.2 (SCHFI; Riegel, Lee, Dickson, & Carlson, 2009 ). The maintenance subscale consists of 10 items that capture daily behaviors (e.g., how routinely do you eat a low salt diet? or how routinely do you recommend/remind your spouse eat a low salt diet?) Response options range from 1 (never/rarely) to 4 (always/daily). The management subscale consists of six items that capture recognition of HF symptoms and appropriate response when they occur (e.g., if you have HF symptoms, how likely are you to take an extra water pill? or when you recognize HF symptoms in the patient, how likely are you to recommend/remind him/ her take an extra water pill?). Response options range from 1 (not likely) to 4 (very likely). Scores on both subscales are standardized to 0-100 with higher scores indicating greater engagement in HF care behaviors. Both subscales have demonstrated strong reliability and validity across HF populations (Barbaranelli, Lee, Vellone, & Riegel, 2014) and caregivers (CC-SCHFI; Vellone et al., 2013) , including the current sample (maintenance: patient α = .60; spouse α = .91 and management: patient α = .71; spouse α = .80).
Engagement in HF consulting behaviors was measured using the four-item consulting behavior subscale of the European Heart Failure Self-Care Behavior Scale (EHFScB-9; Jaarsma, Arestedt, Martensson, Dracup, & Stromberg, 2009 The scale has demonstrated good reliability and validity (Jaarsma et al., 2009) , including in the current sample (patients: α = .84; spouses: α = .94).
Confidence to Engage in HF Care Behaviors
The six-item confidence subscale of the SCHFI ) was used to measure patient and spouse confidence to engage in HF care behaviors (e.g., ability to do something that will relieve HF symptoms). Each item is rated on a 4-point scale from 1 (not confident) to 4 (extremely confident). Standardized scores are calculated (range 0-100) with higher scores indicating greater confidence. The subscale has demonstrated good reliability and validity across HF populations and their caregivers , including the current sample (patient α = .81; spouse α = .91).
Covariates
Patient age, patient gender, and stage of HF were included in models as covariates. Patient gender was coded 0 for men and 1 for women. Stage of HF was assessed by clinicians using the New York Heart Association (NYHA) class system. Class I/II was coded 0 and Class II/IV was coded 1.
Analysis Plan
Multilevel modeling was used to analyze data at the level of the spousal dyad to control for interdependencies (Sayer & Klute, 2005) . The multivariate outcomes model estimates a latent score for each member of the dyad (i.e., one for the patient and one for the spouse) controlling for the dependent nature of the data. Three dyadic models (one for maintenance, management, and consulting behaviors) were tested using HLM 7 (Raudenbush, Bryk, & Congdon, 2004) . In each case, an unconditional (i.e., no covariates included) model was first run to capture engagement in the care behavior within dyads. This Level 1 (within-dyad) model represents the care behavior scores (Y) for both patient and spouse as the sum of a latent true score (β 1 for the patient and β 2 for the spouse) plus a residual term r that captures measurement error and was specified as:
where Y ij represents the care behavior score i in dyad j (i = 1,…k responses per dyad). PATIENT and SPOUSE are indicator variables taking on a value of 1 if the response was obtained from a patient or spouse, respectively, and 0 if the response was obtained from a spouse or patient, respectively. Thus, β 1j and β 2j represent the patient's and spouse's latent care behavior scores, respectively, and r ij represents within-dyad residuals. The Level 2 (between-dyad) model consisting of simultaneous regression equations with β 1j and β 2j serving as dependent variables and can be specified as:
Predictor Predictor
] u γ 10 and γ 20 are the Level 2 intercepts, representing average values of care behaviors for patient and spouse, respectively, adjusted for the effects of the predictors included in each equation (i.e., patient age, patient gender, patient NYHA class, dyadic average confidence, within-dyad gap in confidence, and direction of gap).
Creating Dyadic Confidence, Within-Dyad Gap in Confidence, and Direction of Gap in Confidence Scores
Dyadic average confidence, within-dyad gap (i.e., incongruence), and direction of gap in confidence are considered second-order dyadic variables (Thompson & Walker, 1982) created from both the patient's and spouse's individual reports of confidence to monitor, manage, and respond to HF symptoms. Three separate HLM univariate dyadic outcomes models were used to generate empirical Bayes estimates of the average level of confidence within each couple and the gap between their reported level of confidence (i.e., incongruence between patient and spouse) regarding maintenance, management, and consulting behaviors using the following equation:
Y ij represents the confidence score i in couple j (i = 1,…k item responses per dyad). The within-couple model expresses the outcome as a function of a dummy variable (coded −.5 for the patient and +.5 for the spouse) plus a residual term r that captures measurement error. Thus, the model intercept (β 0j ) represents the expected value of Y when the predictor INDICATOR is zero, the couple average; the model slope (β 1j ) represents the incongruence or gap between the two members of the couple. This approach to estimating latent dyadic incongruence and average scores simultaneously has been described extensively (Sayer & Klute, 2005) . Incongruence scores were recoded into two new variables-an absolute magnitude of incongruence between patient and spouse and a dichotomous variable that represented direction of gap coded 0 if the spouse had lower confidence than the patient and 1 if the spouse had higher confidence than the patient.
Results
Sample Characteristics
As seen in Table 1 , the average age of patients and their spouses was 59.45 (SD = 11.92) and 57.75 years (SD = 11.91), respectively. A third of patients were women (33%) and had been living with the illness, on average, almost 7 years; almost three quarters had a NYHA class of III/IV, indicting moderate to advanced HF. Spouses were predominantly women (66%). Couples were primarily non-Hispanic White and had been together, on average, almost 30 years.
HF Care Behaviors
Fixed effects results of the three unconditional models in Table 2 show similar levels of average engagement in HF care behaviors to the raw score data presented in Table 1 . An HLM multiparameter hypothesis test confirmed that patients, on average, reported significantly higher levels of engagement in maintenance and management behaviors than spouses (both p < .001), but no significant difference for consulting behaviors. Tau correlations indicated a low association between engagement in maintenance behaviors of patients and their b Dyadic confidence scores represent the average confidence scores for each dyad generated from a HLM univariate-outcomes dyad model; higher scores indicate higher average levels of confidence within the dyad. c Gap in confidence scores represent the absolute magnitude of difference in levels of reported confidence between patients and spouses generated from a HLM univariate-outcomes dyad model; higher scores indicate greater gap between patient and spouse reported confidence. Direction of gap (in confidence) was created by recoding incongruence scores generated from a HLM univariate-outcomes dyad model; direction is coded 1 if spouses had higher confidence than their partner with heart failure (HF) and 0 if spouses had lower confidence than their partner with HF. Gender (0 = M; 1 = F); NYHA = New York Heart Association (0 = Class I/II; 1 = Class III/IV). Model comparison was determined by examining change in deviance statistic between unconditional and conditional models. *p < .05. **p < .01. ***p < .001. confidence was higher. When dyads experienced larger incongruence (or a gap) in confidence, spouses were significantly less likely to be engaged in management behaviors (t(53) = −4.05, p < .001) than when dyads were more congruent. Finally, when spouses reported higher levels of confidence than their partners with HF, spouses reported more engagement in maintenance behaviors (t(53) = 2.17, p < .05) and patients reported less engagement in consulting behaviors (t(53) = 2.71, p < .01). Thus, we found only partial support for our hypotheses.
Discussion
Little is known about how HF couples navigate and cope with the illness together, nor how their confidence as a team affects each of their roles in maintaining stability in and responding to symptoms when they occur. The current study is the first known to examine dyadic confidence on patient and spouse engagement in critical HF care behaviors. Several findings are of importance. First, patients with HF were significantly more engaged in daily maintenance behaviors and the management of their HF than their spouses. Second, couples were far more collaborative in their engagement in management and consulting behaviors compared with maintenance behaviors. Third, women (both patients and spouses) were significantly more engaged in HF care than men. Finally, dyadic average confidence was a significant predictor of patient engagement; gap in confidence was a significant predictor of spouse engagement; and direction of incongruence was a significant predictor of both patient and spouse engagement. Thus, our study confirms the important role confidence plays in involvement in salient HF care behaviors but extends this work by illuminating the nuanced role of confidence within a dyadic context.
Patients did the vast majority of HF maintenance behaviors, whereas couples were much more collaborative in their engagement in HF management and consulting behaviors. This may reflect the patients' ability to successfully perform these daily adherence and monitoring behaviors independently, but may also reflect a spouse's low understanding of the importance of these behaviors for maximizing patient outcomes. This lack of collaboration around maintenance is important because many of these behaviors (e.g., diet monitoring, physical activity) have been shown to have greater adherence when a support person, particularly a spouse, is also involved (Mackenzie, 2015) . Furthermore, given the strain of providing care, the particularly demanding context of HF and probability spouses are experiencing their own health challenges, it may be beneficial to the couple, not just the patient, to engage in some of these behaviors more collaboratively. Couples were more collaborative when it came to management and consulting behaviors perhaps due to the increased need for decision making, but also that the need for engagement in these care behaviors can more directly signify the potential for an adverse patient event .
As with many illness contexts in older adults, management of the illness is rarely an individual experience. Indeed, there has been growing interest in both caregiver and family self-management. The current study took a dyadic approach to the management of HF by examining engagement in HF care behaviors simultaneously as a couple and also the role of confidence within the dyad on dyadic engagement. Our study, thus, advances understanding of the social nature of confidence within the care dyad. Specifically, for the patient, the average level of confidence within the couple was significantly associated with patient engagement in maintenance, management, and consulting behaviors (regardless of how both members contributed to that average). Thus, patients (two thirds of whom were men) benefitted most from higher overall levels of confidence but did not appear to be significantly affected by the gap between them, except in the case of consulting behaviors where lower confidence than one's spouse resulted in less engagement. Although this could suggest a potential compensatory effect by spouses with high confidence, no such effect was found for spouse engagement in consulting behaviors. Consulting behaviors often entail decision making and seeking provider help when symptoms cannot be adequately managed by the patient. The result may imply that when spouses have high levels of confidence to engage in overall HF care behaviors that there is less need for patient engagement in consulting behaviors due to adequate management of the condition within the HF dyad. This is certainly a goal of effective HF management behaviors, particularly in earlier stages of the illness and again underlines the importance of a dyadic perspective of illness management. However, longitudinal work is needed to examine both dyadic confidence and dyadic engagement in HF care behaviors as the disease progresses and adequate management of symptoms requires greater involvement and appropriate consultation of health care providers.
Spouses, on the other hand, were more likely to engage in management behaviors when the gap in confidence was smaller and more likely to engage in maintenance behaviors when they reported higher confidence than their partner with HF. Thus, for spouses (two-thirds women), incongruent levels of confidence within the couple were associated with spousal engagement in HF care behaviors in differing ways. For maintenance behaviors, spouses with lower confidence than their partner with HF simply appear to do less, but this may also represent a more compensatory role of the spouse when patients report higher levels of confidence. Maintenance behaviors, which include daily adherence and symptom monitoring, may feel less supportive and more controlling (Khan et al., 2013) than spouses (or their patients) may desire, particularly in early stages of disease or before adverse events have occurred. Spouses may increase engagement in such behaviors to compensate for a partner who does not feel as confident or able to do so alone. But for management behaviors (often entailing the response to symptoms), the finding for spouses suggests there may be an underlying importance of congruence and similarity within couples living with a life-threatening illness such as HF, particularly for wives (Berg & Upchurch, 2007; Revenson & DeLongis, 2011) . Consistent with previous research, women in the current study (both patients and spouses) had significantly higher engagement than men Lee, Gelow, et al., 2015) , but no significant gender interactions were found. Clearly, further work is needed.
Strengths and Implications
The current study has several important strengths. First, we took a dyadic perspective to engagement in HF care behaviors in a sample of couples. Second, we moved beyond individual levels of confidence to examine second-order dyadic variables to shed new light on the role confidence plays within couples managing illness. Third, we blended a largely individual-level model with dyadic concepts to further understanding of HF care. Our findings underscore the importance of confidence in engagement in care behaviors by both members of the couple; engagement that has been linked to reducing patient hospitalization (Lee, Gelow, et al., 2015; Lee et al., 2010) .
Further research is needed to more fully examine the implications of incongruent levels of confidence on the outcomes of patient, spouse, and dyad over time as the HF advances and complexity of care increases. Additionally, research to examine potential typologies of how care dyads vary in their similarity versus complementary levels of confidence across the illness experience may shed light on the clinical relevance of confidence as a dyad versus within a dyad. Such evidence could greatly inform the design and effectiveness of targeted dyadic interventions. Finally, greater use of second-order dyadic variables (Thompson & Walker, 1982) and blending individual-level models with dyadic concepts or family perspectives may be novel strategies to provide needed guidance and context for furthering the dyadic science of illness management.
The current study also provides some important clinical implications, particularly around the role of maximizing confidence within care dyads in the clinical setting. It may not be enough to rely on a patient or spouse to feel confident, particularly when spousal engagement is depended on. There is strong evidence that confidence is amenable to change and the crux of many health behavior and self-management interventions (Lorig & Holman, 2003; Perkins, Multhaup, Perkins, & Barton, 2008) . Embracing the social aspects of confidence can lead to novel ways to facilitate collaborative approaches and a sense of team within care dyads. Such approaches require a dyadic perspective of the HF experience, within the practice setting and across the provider team. Focusing on the needs and perspectives of each member of the HF dyad (particularly as older adults) and attending to the interpersonal context that may surround the shared experience and management of the illness is needed, with particular attention to couples who may have varying perspectives, express highly disparate levels of confidence or engagement, or differing collaborative approaches. Rephrasing goals of care around common goals for the dyad may be particularly promising.
Limitations
Despite novel contributions, the study has several limitations that should be noted. First, the sample size is relatively small, limiting the number of covariates included in each model. Second, the cross-sectional nature of the data does not allow us to untangle directionality of associations. Replication of this work in larger, longitudinal dyadic studies is needed, including examination of how levels of confidence change over time given the complex and variable nature of HF. Third, the current study only involved spousal dyads, and thus, it is unknown how these results might generalize to other care dyads and more diverse populations. Fourth, although no significant gender interaction was found, patients were more likely to be men and spouses were more likely to be women. Replication in more gender-balanced samples would greatly enhance the ability to untangle gender and role effects around engagement in HF care behaviors.
Finally, although the current study is novel in its approach to dyadic confidence, we acknowledge that there are other methods to examine confidence within the dyad. Such alternative methods include asking the patient and spouse to rate their own and each other's confidence and/or asking patient and spouse to individually or jointly estimate their confidence as a team or directly observing couples. Many of these approaches have been described in the seminal article by Thompson and Walker (1982) and provide various layers to our ability to understand dyadic phenomena, how those phenomena are perceived within the dyad, and how they translate into behaviors and outcomes for both members of the dyad and their overall dyadic well-being. Although we have chosen this particular approach to confidence within the dyad, there are also alternative methods for examining actor and partner effects of individual reports of confidence and within-dyad interactions. Each of these approaches through the measures, methods, and analyses used will help us shed important light on the interdependent and transactional nature of the dyad and further the dyadic science of HF, but also illness management broadly.
Funding
This work was supported by an innovations grant from the School of Nursing, Oregon Health and Science University.
